IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANTS : Jeong-Seok LEE et aL 

SERIAL NO. : Not Yet Assigned 

FILED : October 10, 2003 

FOR GAIN-CLAMPED SEMICONDUCTOR OPTICAL AMPLIFIER 

RAMAN AMPLIFICATION PRINCIPLE 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 1 19 

MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2003-3748 1 June 1 1 , 2003 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 

Respectf ullv^bmi tted,. 




Stey^SrCha 

forney for Applicant 
Registration No. 44,069 
CHA & REITER 
411 Hackensack Ave, 9 th floor 
Hackensack, NJ 07601 
(201)518-5518 

Date: October 10. 2003 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATIONrCOMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on October 19^003^ 



Steve S. Cha. Reg. No. 44,069 ^>^7 rd f 

Name of Registered Rep.) ^(Signature and Date) 
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^djg HI42^£J ^§0j| £Jeh *SJS X||60£°l TfSOil °l 

m m'n&M m m=?muQ. a\z\o\ 

01 (oj) 

•PIMSIS] 20 £ 29,000 S! 

[^ilfSS] OS 0 S! 

0 2 OS! 

12 ST 493,000 S! 
imm 522,000 
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oj^^ #^^-o] ^5. wlcfl^io] DBRCDistributed Bragg Reflector) 3*r» °l-g-*}- eflo]^ ^ 
^71 ^-B-ofl ^3§^-o. ^-a-rV^l ^«fl 5^ ^€ ^UL^* Jl^^ 

£. 4 
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^€3* °]-%-^ -H^ ^rH^ll %#^-7l{GAIN CLAMPED SEMICONDUCTOR OPTICAL 
AMPLIFIER USING RAMAN GAIN MECHANISM} 



£ l£- ^sfl -H^ %^^-7l(GC-S0A)Sl o^^-fr u^Ef^ -E^, 

£ 2tt #2fl JL^ ^E^l W#7l(GC-S0A)^ #-g- ^l^^^r M-E^ 2-^, 

E. 3^ ^Bfl aJrE^l %#^"7l(S0A)^ %#^7l7> %^f.7lS] 

-£ 5tt 70km ^^2-^-^-8-^1 tfltb ^ 

E. 7£r ^ofl ttj-^. Hli^l #^7) iflsj DBR M-eJ-vB E^, 

S. 8-& ^ofl W-^ DBR 3*} 5Hr JL^ *}.E*A W#7HH 

#^c]-o11a^ 4<a« 0 Vff ^ w.Hflzi -SlHCBragg peak)^ E^, 

E 9^ tl^] ^ W^7j^ o}s. A^ES ^-g- ^^*>7l W E^. 
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^€ ofl^l ^oL, ^7H nflofl^ 4^ 7} ^-6>^ >fl £tf. ^7H S^tr 

7> ^ ^ 91^. ^714 ^A]7l *>°H # ^^l^H f^^S. 

ifr-l- 7HJ1 ^ $14. 

<12> o]e^ ^-^^-71^1^ EDFACErbium Doped Fiber Amplifier), ^ (Raman 

Amplifier), «V£*)1 # ^7l(S0A)7> SU^r. 
<13> EDFA^r 5]-&ff ^C^S 1-^ Er)7> ^7>s} ^3~g- ^-^1- oj-g-tr ^ 0.5., ojs. 

^4 ^ #-g- *]^(Noise Figure;. NF), €■ 4^ (saturat ion output power) ^ 

# 5^ SX<H 7l^olM- ^lM(metro) B oHl #^7fl Al~§-£H #tf. ZL5H4, 7>^o] 

^«°1 1.5//m rfl^o]] ^5]^ -^1^1 
<14> ti_Vi=^ ^^7l(S0A)^ aVJE^ ol=. oj-g-tb al£^l «3^-7j 

(band-gap HI tcj-sj- ^.s. cfl <* ^ oicf. aV£*|l #^3L 7 ]^ + ^ o^sl 4i^°H, s. 

*1 JL7>^| ^ #^)-§; 1^ e^l ol Cf. H!*h i 1^1 JE^S} ^2fl ol^. J7 
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3 %^7l (Gain CI amped-Semi conduct or Optical Amplifier; GC-S0A)£l ^l^-^l- v+ 

eJ-\» <r wfsq. ^-o] o]s.jl^ ^ i^f^s)-^ zl&IM-, o] 

(metro)M- access) ^^H-*! 3-§-°ll &$}7} &cf. 

<15> ^ (Raman amplifier)^ 3hg-R- ^JHH^ Br^^r* %^7}o}€\.. ef 

#1* ^^^-(pumping light)* ^^-g; nfl ( -fh^^fKRaman 

• scattering)^) ^tfl ^ SL£.^-b] 100nm^£ o)m ga i n )o] ^^51, o] 

^HJ-|r ^ Sit}. W^-Jl^oI nfl-f ^-ZL, JI7}-£| fiS *}-J=LS 

71 £f^] £171 7> T^JI, 7>^# ^A]7l^ ^-^l^ol oil}. 

<ie> 3(e °leitr W^7j^ ^-8; J±#Sr7l ^*l) te^l ^-^7lsq- ^7l# 

<17> £ 3*- ^efl ti_V£^l ^^7l(S0A)^- Sf 1 ?]- ^^7l7> $-^S-7}9] ^ 

<18> ^-71 ^^71(100)^ ^>^^ e flolEi(lli)2f, MJZJEL^-fKSingle Mode Fiber; 

SMF)(112)^ ( 3r^«-4#(WDM)5f ^^si(113)^-, ^5. elM^ (114)1- ^ltr 

#^(110)^- te^l W^7l(121)2f ^12 ^-^ol^^ojEU 122)1- ^wltr 
(120)3. 
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<19> W^7l^ ^-^3* ^tg^ q-^-jzf ^-cf. 5i)o]^ cfol^=(ii4)oH 

1470nm°l ^#°1 cf^sj- Til- si (113)1- ^ ^ y o V ^ ^^5]^ ^^JlS. «-<H 

-2--cr 1560nm ^ tfl^^ %^)^ &<£2.Z.%$Mll2) ^oflA-]^ ^^^-^(Raman 
scattering)^^Hl £}«fl ^-^4. ^ ^^-^71 ofl ^ ^m.q #a]jt^ aV^l 

%^7l (121)^) <yA}£H #^-§1 ^ ^12 #o>ol^eflolEi (122)1- -f-^fl #3^. °l£r 

£°1 aVtsfl ^-^«. (12 o)^ £i£6)| o}*]^. ej-nl ^«.(no)ofl ^«fl ej-^v oj^g- a] 

Jll-^ ZL tiVE*)j ^-^^71(121)^ *}--§- ^ ^71] 

<20> ZLe^M-, ^>7l ^2fl Sf°V^^7l2} ^^71 7> ^ ^ 5^ %^ 

14 7^7>^-7> o^cf. EE^r ^ 7fl^ ^-^SLsL °l*fl ±5L SE^: 37fl 5^ # 

[^ol ol- Jix}- ^ 7l#^ -S^ll 
<21> CCfel-Ai, ^- 5}n> ^S. 7 ]-g- ^ 3§ A>-g-^ ^ oj i=- JLAj , 



^ ^ *}"g-l 

JL^ «V£*ll W^7l^ ^-^V O]^- S^o. ^ ^ ^,£0] A^ Ultimo} 

^>^r* ^tt DBR(Distributed Bragg Reflector) 3*r« o]^.«l- gflo]^ ^ 0.5. Aj- 7 j ^-aj^ 
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°fl W*r^, A o v 7l ^*fl ^ -tii** °l^h§- 

<23> a>^-2j^>7fl^, #^^o] a^s alcfl^io] «Va>^^ DBR(Di str ibuted 

Bragg Reflector) 3*Rr ElH^£| s^-Hl cfltb #^ "^^S. 10: 1^1 

(power) Hl# ^-^^-i: ^-^^.S tr^f. 

< 24 > yV^-^^Hl^, #>g-fMl ^sq^ ^#£r ^ ^1Jl#^ *\o] 

S. 70nmol # s^tfl <* 7>^# -i^^S. tr^-. 

-g-tr °m ^ *}%5i*il W^7i^ ^#-4 #^^-oi *\s. yicfl^i«y «va>^ 

°H, af^ ^ ^-a-^-; DBR(Di str ibuted Bragg Reflector) 

o]^ ^o. s aj-71 #^0.^ cq*fl e}n> ^1J:#* JL^=1 ol^-i- #^*Rr ^1^- 

<27> £. 4^ ^<*fl ttHE- 5+ D Jr 01 -g.*)- o]^- ji^ av^^l %#^7lsl 14 

Bf\H S^-^-S, ^"71 ^^71(200)^ ^-^5.^^-^(201)^, ^#71(202)^, #°r°l 

^eflolEi(203)* 5LW<^ ^^cf. 
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<28> ^^2.^.^-^(201)^ %*$%°) W€ -R-iel-nVAV^CRaman scattering)^ 

A^SL£.^B\ 100nm^2 ^sj-^ojl ols.( gain )ol u^uj-o} , ol=.,g. 7 ].^ 

<29> 2. 5tt 70km ^^££^^-i tfltr o]s.s.^ o. %o_£,, #^22^ o.ofl 

^ *|-$H 4€- °1^, ^ ojs. ^rfjEej ^.g. <y- ^ 014. ojs. 

°l-g-*H ^231 3H§^-7](GC-S0A)7> ^ ^ ^ o)^ ^sKflatness) ^ 

-|- ^2^- 2)-^-(g a i n clamping wavelength) ^ (power) ?Jt# 2 

^] *H^Rr o}u|r4. 
<30> jl^ ti> £ ^ ^-^7) (202)^ ^«V^o] o]^- tiVSL^l ^^7)^- 

^■2:1-7>^1^ > DBR(Distributed Bragg Reflector) ^^># <>]-g-*r ^H^i I^O-S. ^7l ifls] 

<3i> 2 6£- ^-2^1 %^7)9] ^p-s* 7fl=f3 M-Bf^l ^- ol^fl 

» §7l ^ #^1 4^-4 £4. 

<32> £ 6 6fl^ f ^-^71(202)^ n-InP 71^(301), InGaAsP sfl a} w.2s)-^(302) , InP 

^5H°H(303), DBR €(304), #2^(305) , #fMK^(306) , p-InP ^3*1 #(307), 

2^#*i*J-g- #^171 P -InGaAsP#(308), ^##(309), ^^^(310), ^^^(311) 

<33> ^ av 7 i DB R z^VsJUeH ^-^ol oi^ %°-3-, DBR ^^l-sfl^i^- £ 7*11 

2*1 43 ul-fif ^-ol til-j^l ^-#^71 ^ o] ^( input )#4 #^ (output )<&°1 «lcfl^oi ^.g. £-i=. 
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4. °1 ^-f ^ 8^1 ( a ) ^ (bW w]-^- £o] ^iylofl^ oj^:** Aj-g-s^ ^ 

Jl^-g- 3H^1 ^J-^ ^ofl u|l*l #^^O.S. A>^>^ #^0^0} ^ 
<H£. 10:1^ sBl(power) all- £5.-^- *V^. o^H, c^a}- ^ ^o)]a^ ^jo^ s}- 

#^ Bj-^^ <g>S€ ^, ^71, ^O] ^.-g- 

£ 7^ ^ ^ofl a}-^- hVje^) %^7] vfl^ DBR 3*} ^S-fr ^ojcf. 
£8^£721 DBR ttf€- *j-£« 0 l-## ^ «^ ^H(Bragg peak)^ s}-^ u(- 

Bj-HH ^JliiL, (a)^ °g^^r, (b)^r #3<EHH<>1 eflol^i s^Vofl tfl^ sHq^ ^tflji <&v±. 
<34> atb, 1^1^ DBR ^\$\ nj-^ JglsHf- e}-°> o)^ ^3 iLcf 

^ 80 vfl*l lOOnm ^5. ^s^cH ^-fi-^ o}^ s.^ o. ol _g.^ ^ 

2}*> ^ 3^.0 5.-^ ^ 100nm^£ ^sj-^ofl oj^gainH uj-Ef^y} 

<35> q-A] £ 41- ^<5>^, ^-7] ^"O|-ol^ Sl lolEK203)fe ^11 #^ ^ ^-^VS 

ifB] *Ia}s\o] ^-#^-7l(202)ofl JH<U*}Q ^^^(ASE)^ <§^-=l ^IJL^iLS 9J*1 

^71 #^Jl^T# *1*M °- ^l^Cf. 

, ojs. tiV^^l W^7l^ o]^- ^o. ) B ^ ojs. jr^-g- eflol^i nf^-ofl ^sfl ^ 

^^VS* ^^-^ o]s. js.^ ^Jolcf. £ gofl ^^^9J ^# 7l9j^]^ &&cm4, 

C-»J = ofl^ o)^ 5g^;i(gain flatness)^ 0.5dBi.cf M-^^cf. DBR 

^ ^^^l^S] s)-^^ lOOmWiLnf 3.*), 3.B. ^-fr^l 0.02dB/mWS] Jl^S. e|nl 

°1^# ^ e}^ ol^-^ #-§- ^1^1 #°J ^ ^, e^-nj #^7l^ ^4- ^> 
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<37> tb^, £ W^M^ <MJELEL ^-R-^ ^#2}. #^^<H1 a)cfl^l 

<38> o] ^ Jjs-s. #7] ulrfl^i^o.s *g^£)i=. DBR afl^^r d^^i #<H5.£L #^-fr^ 

^ *H*W tfltb #^ *r$|7> io: ^ (power) «lt <^ (input) #4 

(output)^] «lrfl^l<?l ^fetf. "}|}7HI, «ltfl^^ *J w.EflZL s}-^ 

tilrfl^l^O.S ^^=1 ^7>^ ^, ^ 7 ), Zjo] ^A^)^ 2^ ^ ol^ 

<39> ^SJE. ^7}2l ti.gflzL 4^ 31?>Rr em o]s. ^^lEEj sq 3 iC f ^ 

80 ifl^l lOOnm ^£ ^r^Hl ^ *1 Tj}5L-I=- ^ 0.3 ^ ojs. o]^.^ ^ o_ 

<40> ^ ^^"-S-Afl^ ^<HH^ ^Sfl^Sl #*fl H^r^H", £ 

^$HH 3*<H^l tr£ HHH <^ 7}A £^o| 7}^£r #^^rf. ZLS^S-S ^ 

A ^$\AA^ <=>>q *£*Hr S**^^ <>} 

qe}- o] s-^^o} ^.-^ ^sfl ^Sfl^o) evcf. 



20-11 



1020030037481 %■^ Qx}: 2003/8/6 

^-1" ^-§"^1 #ul Ol-E- JT.^ WV^I ^-^7]^ DB R ^^>^ 5E^r #^-fi-£| ^FP^* ^ 

<42> , ^7l<4 aV£^l ^^7l7> £^ ^^71 S.^o] ^ oj o] 

^r, ^ ^H3* 7]^ %^^7l SL^ofl al^fl H7l ^ til-§-# H711 #<a 
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1] 

-HS «]tfl^I^l DBR(Distributed Bragg Reflector) ^^ r » °l-g-$ 3] 
°H l^iLS #7l ^-fi-ofl ^#^8: ^^M, ^71 o^sfl ^ AlJr^O- 

2] 

1 *cMl ^"71 #^^o] ^3. wltfl^o] DBRCDistributed Bragg 

Reflector) 37Rr 

#7] sflol^^ <y<3*EHH^ ^^c] t^^olHo} W^Jitl- aMS. 10:1^ 
(power) «lt *§#^-i- ^-^^-S f>}±t ^ -§^-£e)» °l-g-tr -2.^ ShSLSfl 

^71. 

[^n 1 * 3] 
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1 3^ 4] 

*H 1 *<M1 &<>H, ^7} ^-fHl ^^fr 



5] 

e^ojs.^ <£-g- ^ oi^ ^ 6.oj o. <5>^ 5R1 ^«3j* o]-g-*l o]^- j;^ 



6] 

*1S Z37,\^^o}^ t s^uY o}^ JL^ °- ^ o_af; 

DBRCDistributed Bragg Reflector) o]-g-*l- z)]o]z\ ^ 0.5. #7] ^-ft-ofl o]*fl 
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[3^8- 8] 

*ll 7 *oHl 5a«H>H , ^-71 #^^-ol Ai^. tilcfl^ioi 

-8-71 Eflo]^^ ol^^-oflA^ %^o] #^^-611a^ ^^iLcj- a^s. 10:1^ s}-^ 
(power) «1# #2E-* ^SLS. t}^ f^^!- o]-g.$ ojs. til E ^ ^ 

^ 8 %H1 #7l Sflo}^^ og^ 

lOOmW ol#«g.fr is}^ 5|nV ^^e)* oj-g-^V o}s- al;^] ^^ 7 1 . 

10] 

*U 7 *oH] 5a°1>H, #71 ^-S]tt 

^151^^ 4#cfl« ticf 70nm°l# J4#tfl^.g- 7>^* ^-^^.S. ej- 

11] 

*H 7 5^*1, Aj-7] ^ o.^ 
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12] 
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5] 

Raman Gain Spectrum (SMF 70km) 
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is 9] 
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